Collision judgment involves widespread information processing across both hemispheres. Besides visual cues, cognitive/strategic strategies are used in collision judgment. Distractor object processing is managed at different levels of control.
a b s t r a c t
Objective: A common daily-life task is the interaction with moving objects for which prediction of collision events is required. To evaluate the sources of information used in this process, this EEG study required participants to judge whether two moving objects would collide with one another or not. In addition, the effect of a distractor object is evaluated. Methods: The measurements included the behavioural decision time and accuracy, eye movement fixation times, and the neural dynamics which was determined by means of EEG coherence, expressing functional connectivity between brain areas. Results: Collision judgment involved widespread information processing across both hemispheres. When a distractor object was present, task-related activity was increased whereas distractor activity induced modulation of local sensory processing. Also relevant were the parietal regions communicating with bilateral occipital and midline areas and a left-sided sensorimotor circuit. Conclusions: Besides visual cues, cognitive and strategic strategies are used to establish a decision of events in time. When distracting information is introduced into the collision judgment process, it is managed at different processing levels and supported by distinct neural correlates. Significance: These data shed light on the processing mechanisms that support judgment of collision events; an ability that implicates higher-order decision-making. Ó 2011 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
The ability to deal with collision events is a sophisticated skill that involves perceptual decision-making; a function that uses various information processing sources for guiding behaviour (Regan and Gray, 2000) . Important in making an appropriate prediction regarding a potential collision is dealing with the combination of spatial and temporal information, processing that associates with distinct neural correlates (Coull and Nobre, 1998; Marshall and Fink, 2001; Schubotz and von Cramon, 2001; Coull et al., 2004) . In particular, Lux et al. (2003) observed that judging spatial congruence increased activity in the right hemisphere whereas evaluating temporal synchrony activated a left hemisphere circuit. Furthermore, when attending simultaneously to spatial locations and temporal intervals, hemispheric activities preferentially implicated the right and left parietal regions, respectively (Coull and Nobre, 1998) . However, when collision judgment is required, and temporal information needs to be used in conjunction with spatial information in order to extrapolate trajectory changes over time of the moving objects, increased activity in the left parietal cortex becomes dominant, underlining its involvement in perceptual spatio-temporal integration (Assmus et al., 2003) . As the left parietal cortex is also involved in skilled actions and gesture discrimination (Hanna-Pladdy et al., 2001; Hermsdörfer et al., 2001; Buxbaum et al., 2003) , the premise has been made that similar neural circuitry is used for achieving perceptual and motor predictions for which events in time are established (Schubotz, 2007) . This hypothesis suggests that successful decision-making requires the coupling of task-independent regions of prediction with specialized task-dependent sites. During decision-making, it is also important that distracting information from the environment is ignored or inhibited as much as possible, as distractors interfere with processing of the target task (Ruff and Driver, 2006) . In order to cope with a distractor situation, visual processing helps to focus attention on the relevant task characteristics and filter out the
